The purpose of this study was to evaluate the prevalence of underweight, overweight, and obesity, the widespread diseases and the food consumption patterns among UAE university female students. Height and weight were measured in a sample of 400 female students aged 18-25 years. A self administrated questionnaire addressing food habits, food consumption, sports practice and disease states was completed by each student. Body Mass Index (BMI) was calculated for each subject. WHO classification was used for defining underweight (BMI<18.5 kg/m 2 ), overweight (BMI=25-29.9 kg/m 2 ) and obesity (BMI>30 kg/m 2 ). The results indicate that the prevalence of underweight, overweight and obesity were 13 %, 19.4% and 6.7% respectively. The widespread self reported diseases in descending order of magnitude were anemia (19%), food allergy (4.8%), hypertension (2.8%) and diabetes (1%). 62% of the students did not practice any kind of sports. Food habits results showed that 44.8% of the respondents did not take breakfast, 34.9% took fast food at least once a day, and 52,3% took only 1 to 2 meals /day. Results of food consumption showed that 54.4% of the students consumed a diet low in cereals, 51.5% consumed a diet low in vegetables, 49.5% consumed a diet low in fruits, and 46.7 % of the students consumed a diet high in fat. Results also noted a statistically significant association between consumption of cereals and fruits and BMI classes. Therefore, there is a necessity to develop a nutrition education program for UAE students in order to help them change their food habits and avoid the negative health consequences of being overweight or underweight.
‫ﺍﻟﻤﺘﺤﺩﺓ‬ ‫ﺍﻟﻌﺭﺒﻴﺔ‬ ‫ﺍﻹﻤﺎﺭﺍﺕ‬ ‫ﺠﺎﻤﻌﺔ‬ ‫ﻟﻁﺎﻟﺒﺎﺕ‬ ‫ﺍﻟﺘﻐﺫﻭﻴﺔ‬ ‫ﺍﻟﺤﺎﻟﺔ‬ ‫ﺘﻘﻴﻴﻡ‬
‫ﻜﺭﻜﺎﺩﻱ‬
Introduction
Obesity is currently an escalating epidemic that affects many countries in the world including the Arabian Gulf region (Al Isa, 1995; Al Shammari et al., 1994; Al Mahroos and Al-Roomi, 1999 : El Mugamer et al., 1995 : AlAwadi and Amine, 1989 , where this condition is responsible for increasing death rates annually. It is a major contributor to precipitating or aggravating chronic diseases (Guo and Chumlea, 1999) , including type 2 diabetes mellitus, coronary heart disease, and hypertension. Several studies have shown an increased prevalence and incidence of type 2 diabetes in obese persons in the Arabian peninsula (Moussa et al, 1999; Al-Mahroos and McKeigue, 1998; Al-Nuaim et al., 1996; El Mugamer et al., 1995) .
The prevalence of obesity, especially among females, in Arabian Gulf countries has increased dramatically during the past decades (Musaiger, 1987) . This increase in the prevalence of obesity is due to life style changes (physical inactivity, leisure and modernization) and nutrition transition which are in relation with changing economic, social, and health factors. It is well known that Arabian Gulf countries have moved toward the higher fat and higher refined carbohydrates Western diet (Popkin, 2001) . Major dietary changes include a large increase in the consumption of fat and added sugar in the diet, often a marked increase in animal food products contrasted with a fall in total cereal intake, and vegetable and fruits consumption.
The United Arab Emirates enjoys a high capita income which is considered among the highest in the world. The country has undergone significant changes in nutritional and life style habits, similar to those in other Arabian Gulf countries, over the last three decades. Such changes are expected to have an impact on the magnitude of chronic diseases including obesity. 71% of married women and 56% of married men were found obese (Musaiger and Al-Ansari, 1992) . These percentages are higher than those reported in other Gulf countries, indicating that obesity is a public health problem in the United Arab Emirates. Other studies have reported a high prevalence of overweight and obesity among UAE University female students (Musaiger and Radwan, 1995; Amine and Samy, 1996) .
In the present study, we examine the prevalence of underweight, overweight, obesity, and possible associated factors (food habits and physical activity) among female students in the UAE University.
Materials and Methods

Subjects
The study consisted of 400 female students aged between 18-25 years (2.5% of the total females students enrolled in the United Arab Emirates University in 2001/2002). Students were recruited by announcement at the hostels and at the different colleges. Subjects were assembled in the dietetic clinic of the Department of Nutrition and Health at UAE University where they were interviewed by trained graduate students and their weights and heights were measured.
Anthropometric data
Standard techniques were adopted for obtaining anthropometric measurements. Subjects were weighed in light clothes and with no shoes using a Seca scale to the nearest 0.1 kg. Height was measured to the nearest 0.1 cm using a wall-mounted stadiometer.
The Body Mass Index (BMI) was determined from the ratio of weight to height squared (kg/m 2 ), and students were categorized according to the WHO classification.
[Underweight (BMI <18.5); Normal weight (19<BMI>24.9); overweight (25<BMI>29.9) and obese (BMI>30)].
Food and life style questionnaire Each student was asked to complete a questionnaire which addressed questions related to food consumption pattern, food habits and physical activity (nature and duration).
Statistical analysis
All statistical analysis was conducted using SPSS (11.0) for Windows. In addition to descriptive statistics, the Chi square test was used to assess association between categorical variables. A P value ≤ 0.05 was used as the criterion of statistical significance. The percentage of the study population in different BMI categories was calculated for the total sample and stratified by age group. Table 1 shows the sample in terms of weight, height and BMI. Mean weight and height for the different age groups were 57.9 ± 0.6 kg and 158.7±0.3 cm respectively; BMI was 22.9± 0.2 kg/m 2 . Results show that the mean weight and height increased gradually with age reaching the maximum between 20-21 years old. We noted a significantly difference for weight and BMI according to age.
Results
The distribution of female students by age and BMI is illustrated in table 2. The results show that 6.7% were obese, 19.4% were overweight, 60.9% were normal, and 13% were underweight. The prevalence of overweight increased with age group and reached its highest rate (47.6%) among students aged between 20-21 years and decreased to 34.7% among students older than 22 years. The prevalence of obesity was least (11.5%) among young students aged between 18-19 years old while the highest rate (46.2%) was observed in the group 20-21 years. The opposite trend was noted with underweight which was most common among young students. Table 3 shows factors associated with BMI. Results indicate that 45% of female students skipped breakfast. 62.% of students did not practice sport, 38% practiced a mild sport (Walk). 6.8% of them were obese. 34.9% of students reported that they consumed fast food at least once a week, and 52.3% took only 1 to 2 meals /day. It is noted that the highest prevalence of underweight, overweight and obesity was observed among students living in the hostels compared to students living at home. We have to note that the factor age was found to be significantly associated with BMI classes. Table 4 indicates the widespread self reported diseases. Results show that the most frequent diseases in descending order of magnitude were anemia (19%), food allergy (4.9%), hypertension (2.8%) and diabetes (1%). Table 5 illustrates the association between food consumption levels and BMI. Results show that 32.6% of students reported a high consumption of cereals; among them 22% and 9.4% were overweight and obese respectively. 46.7% consumed a high level of fat; among them 18.1% and 10.4% were overweight and obese respectively. 27.2% and 40.8% of students reported a high consumption of meat and dairy products respectively. It is noted that a high percentage of students consumed a low level of vegetables and fruits (51.5% and 49.5% respectively). Results also show that a high percentage of obese and overweight students reported a high consumption of dairy foods, meat and fat and a low consumption of cereals, vegetables and fruits. It is also noted that a high percentage of overweight and obese students reported a high consumption of cereals, vegetables and fruits compared to students with normal weight. We noted a statistically significant association between consumption and BMI groups for cereals and fruits consumption.
Discussion
The present study was based on a limited sample of United Arab Emirate University female students attending the dietetic clinic and, therefore, results do not necessarily reflect the whole student population trends. Results reported that 19.4% and 6.7% of female students were considered overweight and obese respectively, compared with 8% and 1% in European countries (Bellisle et al., 1995) . The rates reported in this study are much higher than those reported in Europe but they are close to those reported in Arabian Gulf countries. In the same population (UAEU female students), overweight and obesity were found to be 19% and 9.8% respectively (Musaiger and Radwan, 1995) , and in another study Amine and Samy (1996) reported that 10.7% and 34.5% were considered as overweight and obese. Results of obesity reported in the second study are higher than our results. It is noted that in the last study, they did not use BMI to classify students but they used the ratio weight for height percentiles. This can explain the high difference between the two studies. We also reported a high prevalence of underweight (13%) especially among young students which confirmed previous results (Musaiger and Radwan, 1995: Amine and Samy, 1996) . Musaiger and Radwan reported that 20% of female students were underweight using BMI ≤ 20 as a criterion for underweight which is different from our criterion (BMI ≤ 18.5). Other studies in the Arabian Gulf countries reported a high prevalence of overweight and obesity. In Saudia Arabia, Al Nuaim et al., (1996) found that the prevalence of overweight and obesity among female aged over 15 years was 27% and 24% respectively. In Bahrain, overweight and obesity were found to be 38% and 16% respectively (Al Mannai et al., 1996) . Moreover, we found that age was significantly associated with overweight and obesity in agreement with other studies (Al Isa, 1999; Musaiger et al., 1993) . Our results confirmed an assumption that underweight and overweight are a common public health problem among this age group. Physical activity and housing were not significantly associated with overweight and obesity, confirming earlier observations on the same population (Amine and Samy, 1996) . It is noted that the prevalence of obesity seems to decrease among the UAEU students compared to former studies but the rate of underweight is still high (Musaiger and Radwan, 1995: Amine and Samy, 1996) . This can be due to the increase of student's awareness about the body image which has lead to the increase in the rate of underweight. The influence of mass media and TV channels on food habits and food behaviors is very important especially among young students. While performing the study, we received many students at our dietetic clinic who were obsessed by losing weight despite the fact that they had a normal weight. This situation is totally different from that reported by Samy and Amine (1996) in their study with the same population. They reported that students with normal weight were seeking counseling to gain weight just to satisfy their husbands who prefer obese women.
Concerning food consumption, we noted a high consumption of meat and fat and a low consumption of cereals, vegetables and fruits. The increase in the proportion of overweight and obese students reporting a high consumption of cereals, vegetables and fruits compared to normal students could be explained by the fact that they became more aware about a healthy diet (rich in cereals, vegetables and fruits) or they have overestimated their consumption. We evaluated the nutritional value of meals distributed in the hostels and we noted a high consumption of starchy products especially rice and bread (15 servings), meat (5-7 servings), and fruits (6 servings), fat (7 servings) and low consumption of vegetables (2-3 servings). We should take into consideration that this evaluation concerned the amount distributed for each student but not the quantity really consumed by each student. In addition, many students skipped lunch and most of the time skipped supper. This may be attributed to the timetables as well as the living in hostels. The timetable of students starts from 8 am and may end at 7 pm, with several breaks between. This certainly affects the time of consuming meals. The great majority of students are used to having a snack between meals. The components of the snack vary among potato chips, chocolates, soft drinks and sweets. Also, living in the university hostels limits the type and choice of food eaten.
The rate of overweight and obesity in the present study is much more higher than that reported in Europe (Bellisle et al., 1995) . These differences could be attributed to many factors and to the differences in the model of acceptable body image between the two regions, being more extreme in Europe than in the Gulf Arabian region, even though food supply is abundant in both regions. There may be a greater pressure to be thin in Europe than in the Gulf region. We did not find significant differences between obese and normal students regarding physical activity. Nevertheless, physical activity may be the foremost among those factors contributing to the level of overweight and obesity among UAEU female students. This can be due to the fact that social and religious norms may prelude female students, especially obese and overweight ones engaging in public sports.
Conclusions
The prevalence of underweight, overweight and obesity among the United Arab Emirates University was high. This may partly be due to the social and lifestyle of students. There is an urgent need to increase the level of awareness among students of the ill effects of either overweight and obesity or underweight. This requires intervention programs focused on promoting changes in lifestyles, food habits and increasing physical activity.
